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1.0 Introduction 
 
 
 Six new Resource Conservation and Recovery Act (RCRA) groundwater monitoring wells were 
installed at the single-shell tank farm Waste Management Area (WMA) S-SX in July 2000 through March 
2001 in partial fulfillment of Tri-Party Agreement (Ecology et al. 1998) milestones M-24-00L and 
M-24-00M.  The wells are 299-W22-80, 299-W22-81, 299-W22-82, 299-W22-83, 299-W23-20, and 
299-W23-21.  Table 1 correlates the well name with the well number.  Well 299-W22-80 is located 
outside the southeast corner of SX tank farm and is a new downgradient well in the monitoring network.  
Well 299-W22-81 is a new downgradient well located east of the S and SX tank farm.  Well 299-W22-82 
is located downgradient of the WMA at approximately 100 m east of the southeast corner of tank farm SX 
and well 299-W22-83 is located approximately 100 m southeast of the southeast corner of tank farms SX.  
Wells 299-W23-20 and 299-W23-21 are located just outside the west S and SX fences respectively and 
are new upgradient wells in the monitoring network.  The locations of all wells in the WMA S-SX 
monitoring network are shown on Figure 1. 
 
 The original assessment monitoring plan for WMA S-SX was issued in 1996 (Caggiano 1996).  
That plan was updated for the continued assessment at WMA S-SX in 1999 (Johnson and Chou 1999).  
The updated plan provides justification for the new wells.  The new wells were constructed to the 
specifications and requirements described in Washington Administrative Code (WAC) 173-160 and 
WAC 173-303, the updated assessment plan for WMA S-SX (Johnson and Chou 1999), and the 
description of work for well drilling and construction(a). 
 
 This document compiles information on the drilling and construction, well development, pump 
installation, and sediment sampling applicable to the installation of the six new wells.  Appendix A 
contains the Well Summary Sheets (as-built diagrams), the Well Construction Summary Reports, and the 
geologist’s logs; Appendix B contains results of physical properties testing; and Appendix C contains 
borehole geophysical logs.  Additional documentation concerning well construction is on file with 
Bechtel Hanford, Inc., Richland, Washington. 
 

Table 1.  Well Names and Well Numbers for Wells Drilled During 
 Calendar Year 2000-2001 
 

Well Name Well Number 
299-W22-80 C3115 
299-W22-81 C3123 
299-W22-82 C3124 
299-W22-83 C3126 
299-W23-20 C3112 
299-W23-21 C3113 

                                                      
(a) Letter from J. S. Fruchter, Pacific Northwest National Laboratory, to G. C. Henckel, Bechtel Hanford,  
 Inc., “Description of Work for Drilling CY 2000 RCRA Groundwater Monitoring Wells,” dated  
 May 12, 2000. 
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Figure 1.  Map of Waste Management Area S-SX and Locations of Wells in the Groundwater 
 Monitoring Network 
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 English units are used in this report because that is the system of units used by drillers to measure and 
report depths and well construction details.  To convert feet to meters, multiply by 0.3048; to convert 
inches to centimeters multiply by 2.54. 
 
 
 

2.0 Well 299-W22-80 
 
 
 Well 299-W22-80 is located outside the southeast corner of the SX tank farm.  The well was drilled in 
September 2000. 
 
2.1 Drilling and Sampling 
 
 Well 299-W22-80 was drilled with an air rotary drill rig from the surface to a total depth of 251 ft 
below ground surface (bgs).  Temporary 9-in.-outside-diameter, carbon steel casing was used for the 
entire depth.  Approximately 500 gal of water were added to the borehole at 250 ft bgs to suppress 
flowing sand. 
 
 The sediments encountered during drilling were predominantly sand and silty sand of the Hanford 
formation from the surface to about 128 ft bgs; Plio-Pliestocene sand with minor silty sandy gravel from 
about 128 to about 158 ft bgs; and Ringold Formation sandy gravel and gravelly sand from about 158 ft to 
total depth (251 ft bgs).  The geologist’s log is included in Appendix A. 
 
 Grab samples for geologic description and archive were collected every five feet throughout the 
borehole.  Also, three split spoon samples were taken from 213.3 to 215.8 ft, 232.0 to 234.5 ft, and from 
241.0 to 243.5 ft bgs for analysis of particle size distribution in support of screen slot and filter pack 
selection.  The deepest split spoon sample contained considerable flowing sand.  Particle size distribution 
data are in Appendix B. 
 
 Five groundwater samples were collected during drilling.  The samples were air lifted slurries of 
cuttings and water obtained during air rotary drilling.  The slurries were filtered using a peristaltic pump 
and a 0.4-µm filter cartridge prior to analysis in the field.  The samples were tested for nitrate and specific 
conductance as a screen for contamination.  All analyzed nitrate levels are below the 45 mg/L maximum 
contaminant level.  The analytical results are shown in Table 2. 
 
 The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide 
contaminants.  No contamination was found. 
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Table 2.  Analytical Results from Groundwater Samples from New Wells at Waste Management  
 Area S-SX 
 

Well Depth to Water (ft) Sample Depth (ft) Nitrate (mg/L)(a) 

Specific 
Conductance 

(µS/cm) 

299-W22-80 205 213 8.7 290 
  227 8.4 198 
  232 8.1 220 
  242 8.1 220 
  259 4.2 235 
299-W23-21 216 259 1.0 213 
(a) Nitrate is mg/L as NO3

-.  Analyses were done by the HACH cadmium reduction method 
(Method 8039) using a DR/2010 portable spectrophotometer.  Reagent blank corrected. 

 
2.2 Well Construction 
 
 The permanent casing and screen were installed in well 299-W22-80 in September 2000.  A 4-in.-
inner-diameter, stainless steel, wire wrap, 20 slot screen was set from 240.05 to 205.03 ft bgs.  The 
permanent casing is 4-in.-inner-diameter, stainless steel from 205.03 ft bgs to 2.2 ft above ground surface.  
A 2-ft-long stainless steel sump is below the screen from 242.05 to 240.05 ft depth. 
 
 The filter pack is 10 to 20 mesh silica sand from 248.4 to 194.8 ft bgs.  The annular seal is bentonite 
pellets from 194.8 ft to 187.1 ft, granular bentonite from 187.1 ft to 10.2 ft, and Portland cement grout 
from 10.2 ft bgs to the surface.  A 4 ft by 4 ft by 6 in. concrete pad was placed around the well at the 
surface.  A protective casing with locking cap, four protective steel posts, and a brass marker stamped 
with the well number were set into the concrete.  The protective casing extends 2.86 ft above the concrete 
pad.  The Well Summary Sheet (as-built) and Well Construction Summary Report are included in 
Appendix A. 
 
 The vertical and horizontal coordinates of the well were surveyed in March 2001.  The horizontal 
position of the well was determined by Global Positioning System observations referenced to horizontal 
control stations established by Rogers Surveying, Inc., Richland, Washington, and the U.S. Army Corps 
of Engineers.  The coordinates are Washington Coordinate System, South Zone, NAD83(91) datum.  
Vertical datum is NAVD 1988 and is based on existing benchmarks established by the U.S. Army Corps 
of Engineers.  Survey data are included in Table 3. 
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Table 3.  Survey Data for New Wells at Waste Management Area S-SX 
 

Well Name 
Easting 

(m) 
Northing 

(m) 
Elevation  

(m)  

566,842.851 134,125.649  Center of Casing 
  200.851 “X” on Rim of Casing 299-W22-80 

566.842.923 134,126.030 199.971 Brass Cap 
567,000.263 134,354.189  Center of Casing 
  206.644 Top of Casing 299-W22-81 
567,000.235 134354.504 205.909 Brass Cap 
567,004.731 134,167.070  Center of Casing 
  206.872 Top of Casing 299-W22-82 
567,004.714 134,167.407 206.127 Brass Cap 
567,009.082 134,092.576  Center of Casing 
  207.015 Top of Casing 299W22-83 
567,009.058 134,092.945 206.338 Brass Cap 
566,717.669 134,446.189  Center of Casing 
  203.795 “X” on Rim of Casing 299-W23-20 
566,717.817 134,446,568 203.095 Brass Cap 
566,707.737 134,293.994  Center of Casing 
  203.352 “X” on Rim of Casing 299-W23-21 
566,707.718 134,294.273 202.579 Brass Cap 

 
2.3 Well Development and Pump Installation 
 
 Well 299-W22-80 was developed in September 2000.  A temporary, 3 hp, submersible pump 
was used to remove approximately 1,945 gal of formation water.  First, about 1,015 gal of water were 
removed from the well at 29 gal/min with a drawdown of about 2.9 ft.  The pump intake was at 236.64 ft 
bgs (31.04 ft below the water table).  Second, about 930 gal of water were removed at 30 gal/min with the 
pump intake at 215.7 ft bgs resulting in 3 ft drawdown.  The final turbidity was 2.75 NTU. 
 
 A dedicated Hydrostar sampling pump was installed in well 299-W22-80 in September 2000.  The 
sampling pump intake is at 214.46 ft bgs (or about 8.83 ft below the water table).  Static water level was 
205.29 ft bgs on September 11, 2000. 
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3.0 Well 299-W22-81 
 
 
 Well 299-W22-81 is located east of the S-SX tank farm.  The well was drilled in January 2001. 
 
3.1 Drilling and Sampling 
 
 Well 299-W22-81 was drilled with a cable tool drill rig from the surface to a total depth of 269 ft bgs.  
Temporary 10 5/8-in.-outside-diameter, carbon steel casing was used for the entire depth.  The well was 
advance using drive barrel from the surface to 131 ft depth and by hard tool from 131 ft to total depth. 
 
 The sediments encountered during drilling were dominantly sand with lesser amounts of silty sandy 
gravel and slightly silty sand of the Hanford formation from the surface to about 140 ft bgs; Plio-
Pliestocene silty sand from about 140 to about 163 ft bgs; and Ringold Formation silty sandy gravel and 
sandy gravel with minor silty sand from about 163 ft to total depth (269 ft bgs).  The geologist’s log is 
included in Appendix A. 
 
 Grab samples for geologic description and archive were collected every five feet throughout the 
borehole.  Also, three split spoon samples were taken from 238 to 240 ft, 246.3 to 248.3 ft, and from 
260.5 to 262.5 ft bgs for analysis of particle size distribution in support of screen slot and filter pack 
selection.  Particle size distribution data are in Appendix B. 
 
 The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide 
contaminants.  No contamination was found.  The borehole was geophysically logged with spectral 
gamma-ray and neutron moisture tools on January 22, 2001.  No manmade radionuclides were identified. 
 
3.2 Well Construction 
 
 The permanent casing and screen were installed in well 299-W22-81 in January 2001.  A 4-in.-inner-
diameter, stainless steel, wire wrap, 20 slot screen was set from 261.72 to 226.75 ft bgs.  The permanent 
casing is 4-in.-inner-diameter, stainless steel from 226.75 ft bgs to 2.2 ft above ground surface.  A 2-ft-
long stainless steel sump is below the screen from 263.72 to 261.72 ft depth. 
 
 The filter pack is 10 to 20 mesh silica sand from 270.0 to 216.7 ft bgs.  The annular seal is bentonite 
pellets from 216.7 ft to 209.9 ft, granular bentonite from 209.9 ft to 11.0 ft, and Portland cement grout 
from 11.0 ft bgs to the surface.  A 4 ft by 4 ft by 6 in. concrete pad was placed around the well at the 
surface.  A 6-in. stainless steel protective casing with locking cap, four protective steel posts, and a brass 
marker stamped with the well number were set into the concrete.  The protective casing extends 2.37 ft 
above the concrete pad.  The Well Summary Sheet (as-built) and Well Construction Summary Report are 
included in Appendix A. 
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 The vertical and horizontal coordinates of the well were surveyed in May 2001.  The horizontal 
position of the well was determined by Global Positioning System observations referenced to horizontal 
control stations established by Rogers Surveying, Inc., Richland, Washington, and the U.S. Army Corps 
of Engineers.  The coordinates are Washington Coordinate System, South Zone, NAD83(91) datum.  
Vertical datum is NAVD 1988 and is based on existing benchmarks established by the U.S. Army Corps 
of Engineers. Survey data are included in Table 3. 
 
3.3 Well Development and Pump Installation 
 
 Well 299-W22-81 was developed in March 2001.  A temporary, 1 hp, submersible pump was used to 
remove approximately 2,325 gal of formation water.  First, about 1,805 gal of water were removed from 
the well at 8.5 gal/min with a drawdown of about 22 ft.  The pump intake was at 260.3 ft bgs (34.04 ft 
below the water table).  Second, about 520 gal of water were removed at 8 gal/min with the pump intake 
at 240.33 ft bgs resulting in 12.9 ft of drawdown.  The final turbidity was 1.81 NTU. 
 
 A dedicated, Redi Flo-2 submersible sampling pump was installed in well 299-W22-81 in March 
2001.  The sampling pump intake is at 237 ft bgs (or about 11.1 ft below the water table).  Static water 
level was 225.9 ft bgs on March 26, 2001. 
 
 
 

4.0 Well 299-W22-82 
 
 
 Well 299-W22-82 is located east of the southeast corner of SX tank farm.  The well was drilled 
during January and February 2001. 
 
4.1 Drilling and Sampling 
 
 Well 299-W22-82 was drilled with a cable tool drill rig from the surface to a 270 ft bgs.  Temporary 
10 3/4-in.-outside-diameter, carbon steel casing was placed from the surface to 270 ft during drilling.  The 
borehole was advanced by drive barrel from the surface to 110 ft bgs and by hard tool from 110 ft to total 
depth (270 ft).  Two gal of water were added at 110 to 112 ft, 10 gal at 152 ft and 10 to 15 gal at 260 ft 
depths to improve sample returns.  About 400 gal of water were added at total depth to prevent sand 
heave. 
 
 Preliminary evaluation shows that the sediments encountered during drilling were Hanford formation 
sand with lesser amounts of silty sand gravelly sand from the surface to 111 ft depth.  Plio-Pleistocene silt 
was encountered from 111 to 112 ft and silty sand from 112 to 137.5 ft bgs.  The sediments between 
138 ft and 270 ft were dominantly silty sandy gravel with minor gravelly silty sand and silty sand of the 
Ringold Formation.  The geologist’s log is in Appendix A. 
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 Sediment samples were collected at approximately 5-ft intervals for geologic description and archive 
throughout the entire borehole.  Three split spoon samples were collected from 230 to 232.5 ft, 243.5 to 
246 ft, and 260 to 262.5 ft bgs for analysis of grain size distribution.  Data are in Appendix B. 
 
 The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide 
contaminants.  No contamination was noted.  The borehole was geophysically logged with spectral 
gamma-ray and neutron moisture tools on February 13, 2001.  No manmade radioisotopes were found.  
The geophysical logs are in Appendix C. 
 
4.2 Well Construction 
 
 The permanent casing and screen were installed in well 299-W22-82 in February 2001.  A 4-in.-
inner-diameter, stainless steel, continuous wire wrap (20 slot) screen was set from 261.2 to 226.1 ft bgs.  
The permanent casing is 4-in.-inner-diameter stainless steel from 226.1 ft bgs to 2.0 ft above ground 
surface.  A 2-ft-long sump from 263.2 to 261.2 ft is attached to the bottom of the screen. 
 
 The filter pack is 10 to 20 mesh silica sand from 263.1 to 215.7 ft bgs.  The annular seal is bentonite 
pellets from 215.7 to 209.4 ft bgs, granular bentonite from 209.4 to 10 ft bgs, and Portland cement with 
bentonite powder from 10 ft to the surface.  A 4 ft by 4 ft by 6 in. concrete pad was placed around the 
well at the surface.  A 6-in. stainless steel protective casing with locking cap, four protective steel posts, 
and a brass marker stamped with the well number were set into the concrete.  The inner casing extends 
1.41 ft above the concrete pad and the protective casing extends 2.43 ft above the concrete pad.  The Well 
Summary Sheet (as-built) and Well Construction Summary Report are included in Appendix A. 
 
 The vertical and horizontal coordinates of the well were surveyed in May 2001.  The horizontal 
position of the well was determined by Global Positioning System observations referenced to horizontal 
control stations established by Rogers Surveying, Inc., Richland, Washington and the U.S. Army Corps of 
Engineers.  The coordinates are Washington Coordinate System, South Zone, NAD83(91) datum.  Verti-
cal datum is NAVD 1988 and is based on existing benchmarks established by the U.S. Army Corps of 
Engineers. Survey data are included in Table 3. 
 
4.3 Well Development and Pump Installation 
 
 Well 299-W22-82 was developed in March 2001.  A temporary, 1 hp, submersible pump was used to 
remove approximately about 2,770 gal of formation water.  First, about 2,258 gal of water were removed 
at 8 to 10 gal/min with the pump intake at 263.2 ft bgs resulting in 18.8 ft of drawdown.  Second, about 
512 gal of water were removed at 8 gal/min with the pump intake at 243.15 ft bgs; drawdown was 15.5 ft.  
The final turbidity was 4.3 NTU. 
 
 A dedicated, Redi Flo-2 submersible sampling pump was installed in well 299-W22-82 in March 
2001.  The sampling pump intake is at 237.4 ft bgs (or 11.1 ft below the water table).  Static water level in 
the well was 226.27 ft bgs on February 23, 2001. 
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5.0 Well 299-W22-83 
 
 
 Well 299-W22-83 is located ~100 m southeast of the southeast corner of the SX tank farm.  The well 
was drilled in February and March 2001. 
 
5.1 Drilling and Sampling 
 
 Well 299-W22-83 was drilled with a cable tool drill rig from the surface to a total depth of 269 ft bgs.  
Temporary 10 3/4-in.-outside-diameter, carbon steel casing was used for the entire depth.  The well was 
advanced using drive barrel from the surface to 150 ft and by hard tool from 150 ft to total depth.  Seven 
gal of water were added to the borehole at 80 ft and 3 gal at 133 ft to facilitate drilling.  One hundred ten 
gal were added between 150 ft and 268 ft during hard tool drilling.  Finally, 100 gal were added at total 
depth to prevent sand heave. 
 
 The sediments encountered during drilling were dominantly sand with lesser amounts of silty sand 
and gravelly sand of the Hanford formation from the surface to about 134 ft bgs.  Plio-Pliestocene silty 
sand and sandy silt (calcrete) were present from 134 ft to about 144 ft bgs.  Sandy gravelly silt, sand, silty 
sand, and sandy gravelly silt of possible Upper Ringold Formation was encountered between 144 ft and 
195 ft and Ringold Formation silty sandy gravel silty sandy gravel of the Lower Ringold Formation 
occurred between 195 ft and total depth (275 ft bgs).  The geologist’s log is included in Appendix A. 
 
 Grab samples for geologic description and archive were collected every 5 ft throughout the borehole.  
Also, three split spoon samples were taken from 232 to 234 ft, 247 to 249 ft, and from 262 to 264 ft bgs 
for analysis of particle size distribution in support of screen slot and filter pack selection.  Particle size 
distribution data are in Appendix B. 
 
 The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide 
contaminants.  No contamination was found.  The borehole was geophysically logged with spectral 
gamma-ray and neutron moisture tools on March 7, 2001.  No manmade radionuclides were identified. 
 
5.2 Well Construction 
 
 The permanent casing and screen were installed in well 299-W22-83 in March 2001.  A 4-in.-inner-
diameter, stainless steel, wire wrap, 20 slot screen was set from 261.3 to 226.3 ft bgs.  The permanent 
casing is 4-in.-inner-diameter, stainless steel from 226.3 ft bgs to 2.0 ft above ground surface.  A 2-ft-long 
stainless steel sump is below the screen from 263.3 to 261.3 ft depth. 
 
 The filter pack is 10 to 20 mesh silica sand from 263.3 to 216.3 ft bgs.  The annular seal is bentonite 
pellets from 216.3 ft to 211.3 ft, bentonite crumbles from 211.3 ft to 10.0 ft, and Portland cement grout 
from 10.0 ft bgs to the surface.  A 4 ft by 4 ft by 6 in. concrete pad was placed around the well at the 
surface.  A 6-in. stainless steel protective casing with locking cap, four protective steel posts, and a brass 
marker stamped with the well number were set into the concrete.  The protective casing extends 2.23 ft 
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above the concrete pad and the inner 4-in. casing extends 1.24 ft above the pad.  The Well Summary 
Sheet (as-built) and Well Construction Summary Report are included in Appendix A. 
 
 The vertical and horizontal coordinates of the well were surveyed in May 2001.  The horizontal 
position of the well was determined by Global Positioning System observations referenced to horizontal 
control stations established by Rogers Surveying, Inc., Richland, Washington and the U.S. Army Corps of 
Engineers.  The coordinates are Washington Coordinate System, South Zone, NAD83(91) datum.  Verti-
cal datum is NAVD 1988 and is based on existing benchmarks established by the U.S. Army Corps of 
Engineers.  Survey data are included in Table 3. 
 

5.3 Well Development and Pump Installation 
 
 Well 299-W22-83 was developed in March 2001.  A temporary, 3 hp, submersible pump was used to 
remove approximately 2,250 gal of formation water.  First, about 1,520 gal of water were removed from 
the well at 10 gal/min with a maximum drawdown of about 29 ft and a final drawdown of 9.8 ft.  The 
pump intake was at 260.47 ft bgs (32.7 ft below the water table).  Second, about 730 gal of water were 
removed at 10 gal/min with the pump intake at 250.47 ft bgs (22.7 ft below the water table) resulting in 
7.2 ft of drawdown.  The final turbidity was 3.11 NTU. 
 
 A dedicated, Redi Flo-2 submersible sampling pump was installed in well 299-W22-83 in March 
2001.  The sampling pump intake is at 237 ft bgs (or about 9.2 ft below the water table).  Static water 
level was 227.77 ft bgs on March 21, 2001. 
 
 
 

6.0 Well 299-W23-20 
 
 
 Well 299-W23-20 is located outside the west fence of the S tank farm.  The well was drilled during 
July and August 2000. 
 

6.1 Drilling and Sampling 
 
 Well 299-W23-20 was drilled with an air rotary drill rig from the surface to a total depth of 260 ft 
bgs.  Temporary 8 5/8-in.-outside-diameter, carbon steel casing was placed from the surface to 260 ft 
during drilling.  An unknown amount of water was added to the borehole at 142 ft and 195 ft bgs to flush 
the system and clear plugged lines. 
 
 Preliminary evaluation shows that the sediments encountered during drilling were Hanford formation  
silty sandy gravel, sandy gravel, and gravelly sand from the surface to 36 ft depth and sand with minor 
gravelly sand from 36 to 117 ft depth.  Calcareous, slightly silty sand and silty sand of the Plio-
Pleistocene unit were encountered from 117 to 157 ft bgs.  There was no recovery between depths of 
139 and 148 ft but drilling did not indicate a change in lithology.  There also was no recovery between 
157 and 169 ft.  Sediments from 169 ft to total depth (260 ft bgs) were mostly sandy gravel with some 
silty sandy gravel of the Ringold Formation.  The geologist’s log is in Appendix A. 
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 Sediment samples were collected at approximately 5-ft intervals for geologic description and archive 
throughout the entire borehole.  Three split spoon samples were collected from 219.5 to 222.0 ft, 236.0 to 
237.5 ft and 250 to 252.6 ft bgs for analysis of grain size distribution.  Data are in Appendix B. 
 
 The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide 
contaminants.  On July 28, 2000, drilling was suspended because the field radiation screening results 
collected the previous day were 700 counts per minute above background.  The area was posted as a soil 
contamination zone although the action level was 5,000 decays per minute and laboratory analysis of 
radiation screening samples collected the previous day did not show the presence of any contamination.  
No other contamination was noted. 
 
6.2 Well Construction 
 
 The permanent casing and screen were installed in well 299-W23-20 in August 2000.  A 4-in.-inner-
diameter, stainless steel, continuous wire wrap (20 slot) screen was set from 250.5 to 215.5 ft bgs.  The 
permanent casing is 4-in.-inner-diameter stainless steel from 215.5 ft bgs to 2.0 ft above ground surface.  
A 2-ft-long sump from 252.5 to 250.5 is attached to the bottom of the screen. 
 
 The filter pack is 10 to 20 mesh silica sand from 260.5 to 205.0 ft bgs.  The annular seal is bentonite 
pellets from 205 to 200.1 ft bgs, bentonite crumbles from 200.1 to 10 ft bgs, and Portland cement grout 
from 10 ft to the surface.  A 4 ft by 4 ft by 6 in. concrete pad was placed around the well at the surface.  A 
protective casing with locking cap, four protective steel posts, and a brass marker stamped with the well 
number were set into the concrete.  The inner casing extends 1.30 ft above the concrete pad and the 
protective casing extends 2.23 ft above the concrete pad.  The Well Summary Sheet (as-built) and Well 
Construction Summary Report are included in Appendix A. 
 
 The vertical and horizontal coordinates of the well were surveyed in March 2001.  The horizontal 
position of the well was determined by Global Positioning System observations referenced to horizontal 
control stations established by Rogers Surveying, Inc., Richland, Washington, and the U.S. Army Corps 
of Engineers.  The coordinates are Washington Coordinate System, South Zone, NAD83(91) datum.  
Vertical datum is NAVD 1988 and is based on existing benchmarks established by the U.S. Army Corps 
of Engineers.  Survey data are included in Table 3. 
 
6.3 Well Development and Pump Installation 
 
 Well 299-W23-20 was developed in August 2000.  A temporary, 3 hp, submersible pump was used to 
remove approximately about 2,690 gal of formation water.  First, about 1,363 gal of water were removed 
at 29 gal/min with the pump intake at 248.8 ft bgs resulting in 2 ft drawdown.  Second, about 1,325 gal of 
water were removed at 26 gal/min with the pump intake at 228.8 ft bgs; drawdown was not recorded.  The 
final turbidity was 1.95 NTU. 
 
 A dedicated Hydrostar sampling pump was installed in well 299-W23-20 in August 2000.  The 
sampling pump intake is at 220.8 ft bgs (or 5.24 ft below the water table).  Static water level in the well 
was 215.6 ft bgs on August 24, 2000. 
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7.0 Well 299-W23-21 
 
 
 Well 299-W23-21 is located just outside the west fence of the SX tank farm.  The well was drilled 
during September and October 2000. 
 
7.1 Drilling and Sampling 
 
 Well 299-W23-21 was drilled with a cable tool drill rig using a drive barrel from the surface to 70 ft 
bgs, split spoon sampler from 70 to 140 ft bgs, and hard tool from 140 ft to a total depth of 259 ft bgs.  
Temporary 11 3/4-in.-outside-diameter, carbon steel casing was placed from the surface to 76.4 ft bgs and 
8 5/8-in.-outside-diameter casing from the surface to 253.5 ft bgs.  About 80 gal of water are reported to 
have been used between 235 and 250 ft, but more water may have been added throughout the hard tooled 
interval.   
 
 Preliminary evaluation shows that the sediments encountered during drilling were predominantly 
sandy gravel, sand and gravelly sand of the Hanford formation from the surface to about 99 ft bgs.  
Calcareous silty sand, slightly silty sand, and sandy silt of the Plio-Pliestocene unit occur from 99 to 
147 ft bgs.  Undifferentiated Plio-Pleistocene and/or Upper Ringold Formation sandy silt, sand, and silty 
gravelly sand exist from 147 ft to about 168 ft bgs.  Ringold Formation sandy gravel and silty sandy 
gravel occur from 168 ft to total depth.  The geologist’s log is in Appendix A. 
 
 The borehole was continuously sampled by split spoon from 70 ft to 140 ft bgs for detailed 
characterization.  Also, three split spoon samples were collected from 217 to 219.5 ft, 232 to 234.5 ft and 
from 247.5 to 250 ft bgs for determination of particle size distribution.  The particle size data are in 
Appendix B; the results of detailed characterization will be presented elsewhere.  Grab samples of 
sediment were collected at approximately 5-ft intervals throughout the borehole for geologic description 
and archive. 
 
 One groundwater sample was collected at 259 ft bgs with a bailer during drilling.  The slurry was 
filtered using a peristaltic pump and a 0.4-µm filter cartridge prior to analysis in the field.  The sample 
was tested for nitrate and specific conductance as a screen for contamination.  The analyzed nitrate level 
is below the 45 mg/L maximum contaminant level.  The analytical result is shown in Table 2. 
 
 The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide 
contaminants.  Values up to 860 ppm CO and 26% lower explosive limit were detected at about 248 ft 
bgs.  Work was temporarily stopped.  No other high meter readings and no contamination were noted in 
the borehole. 
 
 The well was geophysically logged with high resolution, spectral gamma-ray and neutron-neutron 
moisture instrumentation in October 2000.  No manmade radionuclides were detected.  The geophysical 
logs are in Appendix C. 
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7.2 Well Construction 
 
 The permanent casing and screen were installed in well 299-W23-21 in November 2000.  A 4-in.-
inner-diameter, stainless steel, continuous wire wrap, 20 slot screen was set from 249.69 to 212.58 ft bgs.  
The permanent casing is 4-in.-inner-diameter stainless steel from 212.58 bgs to 2.1 ft above ground 
surface.  A 2-ft-long stainless steel sump was placed below the screen from 251.87 to 249.69 ft bgs. 
 
 The filter pack is 10 to 20 mesh silica sand from 257.5 to 202.0 ft bgs.  The annular seal is bentonite 
pellets from 202.0 to 193.7 ft bgs, granular bentonite from 193.7 to 10.1 ft bgs, and Portland cement grout 
from 10.1 ft depth to the surface.  A 4 ft by 4 ft by 6 in. concrete pad was placed around the well at the 
surface.  A protective casing with locking cap, four protective steel posts, and a brass marker stamped 
with the well number were set into the concrete.  The permanent casing extends 2.1 ft and the protective 
casing extends 3.1 ft above the concrete pad.  The Well Summary Sheet (as-built) and Well Construction 
Summary Report are included in Appendix A. 
 
 The vertical and horizontal coordinates of the well were surveyed in March 2001.  The horizontal 
position of the well was determined by Global Positioning System observations referenced to horizontal 
control stations established by Rogers Surveying, Inc., Richland, Washington, and the U.S. Army Corps 
of Engineers.  The coordinates are Washington Coordinate System, South Zone, NAD83(91) datum.  
Vertical datum is NAVD 1988 and is based on existing benchmarks established by the U.S. Army Corps 
of Engineers.  Survey data are included in Table 3.  
 
7.3 Well Development and Pump Installation 
 
 Well 299-W23-21 was developed in November 2000.  A temporary, submersible pump was used to 
remove approximately 1,500 gal of formation water from the well.  Initially, 25 ft of drawdown occurred 
using a pump rate of 6 gal/min.  The flow rate was adjusted to 4.5 gpm resulting in 15 ft of drawdown and 
later to 5.0 gal/min resulting in 17 ft of drawdown.  The final turbidity was 4.89 NTU. 
 
 A dedicated, Redi Flo-2 submersible sampling pump was installed in well 299-W23-21 in December 
2000.  The sampling pump intake is at 223 ft bgs (or about 10 ft below the water table).  Static water level 
in the well was 212.7 ft bgs on December 27, 2000. 
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Appendix B 
 
 
 

Physical Properties Data 
 
 
 This Appendix includes the results of testing for particle size distribution on split spoon samples from 
the wells 299-W22-80, 299-W22-81, 299-W22-82, 299-W22-83, 299-W23-20, and 299-W23-21.  The 
analyses were done by CH2M Hill Hanford Inc using standard sieve techniques. 
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Appendix C 
 
 
 

Borehole Geophysical Logs 
 
 
 This appendix contains the borehole geophysical logs obtained from boreholes 299-W22-81, 
299-W22-83, 299-W22-83, and 299-W23-21.  The logs were run and analyzed by Duratek, Waste 
Management Federal Services Northwest, Inc. and MacTec Inc.  Log Header sheets and Log Analysis 
Summary Reports are included with the logs. 
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